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Six: 

I, Arthur A. Branstrom. a citizen of the United States of 
America, herecy declare and atoce ae £ollows: 

1. I hold a Ph.D. in Biomedical Boieneaa fro* Wright 
State imiveraity and have worked in the field of Molecular 
Biology for more than 10 years. I am * member ot the 
American Society for Microbiology and currently *«^d the 
position o£ Senior RasauKh scientist at TranarHl 1 
Technologies, Inc. 

2. I am an inventor on Patent Application No. 
08/711. 961, mid «u familiar «ith the ptoflMutlon hiotory o£ 
the application, including t.hfi Offiea Action issued October 
10. 1997. 

3. IB the patent application, a means for mutating 
b^^eria by dolefcion of th* 3^ within fch* DAP pathway i» 
described. This mutation reeulta in a strain of attenuated 
bacteria which, is unable co synches lxa cowponeata required Co* 
ita cell wll. Th^ aaruj«MjLi*ne« or fchiw i* that auah bacteria 
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. * tmx*+ aulcarvotio celle, but once 
are atol« to entex tar£j*T. amtaery . - 

. , ST ,d die tftereby delivering placid 
eaile, «ie haoteria lyee and die, cner «y 

» " ° ellB ' „ t . on it , H al8 o <i.d«Md that other 
4. Ill the application it la " 9 ° 

- i_ 4-«^<« are taown and would. 

« p«- ». »-» " the —""r^ „. 

33 ind „ _ ^-=«d wr the &OT ln.r » ^ 

it the Examiner' a position ttat 

. i n mlte d to Shigella strain* that have 
*.„.WHnn only tor claims litnitea w« » 

enabling onxy * ^, of the wild-type 

been genetically atton^tea y 

«ad 3 a ««=- -rafexwDLC** which. 

e Attached hereto are a numbe* of r*fe« 

, * -rtcria according to the invention 
demonstrate that mucaLed Mctcxla ao 

* aa di~lcW and claimed in the p^eent 
can i>e product aa . 

a ^ -kill in tiie art. xfc* x«l*fc«<in.*a 
application by Persona of skill m 

nf cne J . . „ nf a aiven gene m one 

extrapolation ^ U« cHa^c^i — of a -1 9 

! to itP role in the other. Hea« of pro^i^ 

aw-*™*- bacteria include: ^o^g, 
Bacterial auroly-in* <a«*«* **> l736S1 

to. Pbaga rwdiafcad. ly«ie 

* a«ne 9 which aftect U» feacterivm' * 
c. iteration of genes waicu 

ability to sytfceaise or acylaf WS 
( 1 lpo*>ol Y««<S«hHX-ia.e > 
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BRANS CM at. al . — Appln. No. 08/711,961 

d. Alteration of g*nea which affaet ayntiicoia o£ 
RNA and DMA; 

e. Alteration of genes which degrade aberrant 
periplastic proteins. 

7 . Bacterial Aufcolyaino 

Exploitation by overexpresslon of autolyains (for 
example, Genbank #017366, ©thara are also available) , a system 
used by bacteria. LO degrade their call walla in a controlled 
^axuMr by using endogerwua.l.y nvnriisciftrf «:n«yme«, once the 
bacterium is inside the host cell vould lead to a delivery 
strain vith the desired charaeceriBtice to function according 
tc» the invention. 

8. Phage -mediated lysis 

For example, the publication of Steiner efc al . (J- 
Bacteriology 175:1038-10*2, 1333) d«mtmatxates that it i* 
pooaible to pareduco a imitated bacterium having r-.V- 
characteristica necessary for the present invention by 
construction of a bacterium {2* cola) with tne generic 
material encoding bacteriophage derived protein eapabl* 
cell ly*1»- Construction of such bacteria can be carried out 
by persons of skill in the art using routine experimentation. 

9* LPS synthesis or aaylatiun 

Qon*« tHit &Zt+CC a baerftrirrm* m ab1~Ht-.y to synthesize or 

acylate i*ps, such ae ^alU, rfo, and htrfl, can also be 
maniipuxareci to produce an extenuated bacterium vhi^b will 
fuxiation ftccording to the invent inn 
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BRJW5TROW et *1. -- Appln. No- 08/711,961 

in Shigella, nutation* ift hvs production resuiu la 
aUBal u a t«d .fcreine that *ot»±a tt- .bility to ±*v*«> cm.11-. 
but h«v* loat their ability to spread from cell to cell, as 
shown by Sandlin at al . C Infection and Immunity 63:229^237, 
1SSS) . The geiie ye^u^aee for ffO^U can bo found in the 
sequence databank Q*pP««i e Xtn- R. coli (accession no. 5498830) 
and Shigella, flexnexl (accession no. W2811) jalu. 

htx-B genea are essential to bacterial survival at 
ttopemturee 3 rwt« than 3 3-c. a. de«c*ib*d in At ml. 

( .T. B^teriology 173:741-750. 1991), inaertional Activation 
of ht*B leade to an arrest in cell division followed by the 
tormation or bulges or f il»eent0 . cell- would be 

. particularly auitsd to th- invention »Jt»«e they would grtw in 
vicro at 30 a C, and perform according to the invention in vivo 

at 37»C. 

10 . DUA and/oar SUflA oyntheel© 

GWM that affect a bacterid' a ability to synthesis DNA 
md /or SNA can also be manipulated to produce an attenuated 
bacterium which will function accordiuy to the invention, 

Ku*»eione In nhj*. h»v* b*«n shewn to prevent the 
intracellular multiplication of Shigella, while not affecting 
its ability to invade the host cell (Yoahikava ot .1, Vaccine 
13: 143 « -14*0, 1**5) . The complete nucleotide ««jvi«^* of this 
gaM iB kn^wn, both for S. cell (accession no. J01710) and 
Shigella (^cjeieaflion. no. S75211) . 
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The iHttuility wf * mutation in ox,ui ca£ the beet 
eh^act«:ri*tieia to exploit in the conatruetioft of delivery 

strain* of the invention- Hanipulation of the genes involved 
in DNA synthesis often haa lethal effect* to a bacterium. A 
rautatiuu in dut (dcoxyuildine triphosphate*) haa been 
detnon^tx^tecl in S. call to result in the daat-.h of the 
organism- Inducible mutations of this type can be produced to 
trigger the death of the bacterium once Inside the hoot cell. 
Tho sequence o£ the dut gcae is known (aoooeeicwi no. 
aR00fl44l) . It would be a matter of routine experimentation 
for a reseadher experienced in molecular biological techniques 
Co generate inducible mutations within this gene or others 
uoing techniques known in the eart - 

11 . Degradation of aberrant proteins 
Mutations within htrA (an endopeptidaee) have been 
constructed in coli and E&e htrA gene found to be 
indiapenaible for bacterial survival (Iilpineka et al . , J. 
Bacteriology 172 s 1 751-1797, 19905 . Mutations in hfcrA in 
ffalinoneJIa typhiauriaffl resulted in strains that retained the 
ability to invade, but had diminitfh«d capacity tu eurvive 
within tnaoarophagee and boat tisanes (Baumler at al . Infection 
and Immunity 62: 1623-1630, 1934; Johnson et al. . Molecular 
Microbiology 5: 401-407, 1991). An htrA mutation in Shigella 
uuuuld rtibult in a. *ia.«?U4&ium which ia eLbO^e tu -«Ll,ach and 
invade, but will lyae and die within the cell. 
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12. AO tne above exaniplee demon- txmfcsa. numerous 
t ochni^o° «r* —ilabl. auch an ordinarily akilled 
rr^lecular biologist would be atola through routine 
experimentation to ecnatuct attanuatad Alg«U« oti«« 
bacteria, a* di-.slu.ed and claimed in the pr««nt applied <m. 

13. I decLasre fui+h«r that all *t atement a made on 
information and belief are believed to be true, and turtnar 
that these statements were made with the kiiowl-dae that 
willful fale* statement and-tho lik* bo m*d* «:* punlahanle 
by Cine « impxi-onn-nf «r both under Section 1001 of Title 18 
of the united Statea Cod* and such willful falee atatements 
may jeopardise the validity oC th« infant patent 
specification or any patent ismoing- thereon. 



By. 
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